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Wells EPA01 and EPA04 each have 15 ft of DLMS in place (each well with 3 five ft sections). Each wetl is
loaded with 36 cells.

To remove these units:

1) record date/time
2) pull up the EPA01 unit, as the cells emerge, remove them from the DMLS rod, dry the cells, number in
duplicate (1 = top, 36 = bottom), cap both ends of the cell. Place the capped cells in a large zip-lock
baggie and store in the refrigerator. Label the bag as EPA01. Repeat the process for well EPA04.
3) dismantle the rods as they come up and store them in the lab.
4).ship the samples to me (overnight) on blue ice in a well-taped icechest.

Piece of cake. The most difficult part will be snapping the caps in place - they do not fit well.
Supplies (general DLMS removal stuff (use that green bar), baggies, markers, caps, tape, ice chest) will
be found iff the mobile lab. I'll get you some blue ice that can be placed in the freezer the first day you
arrive for overnight freezing. I will be in the office if any issues arise.
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ASARCO-East Helena
Sept 23-27

Sept 23
Well development (EPA-4, 2-3 other new wells on west side of parking lot)
Pumping test
Diffusion tracer test in PBTW-2 with packers

Sept 24
FM in EPA-4
Diffusion tracer test in PBTW-2 with packers
Pneu Slug tests in new 2-in SCH 40 PVC wells with packer? (Scr across WT)

Sept 25
Pneu Slug test in EPA-4 (4-in Sch 40 PVC)
Diffusion tracer test in PBTW-2 with packers
Download data loggers

Sept 26
Diffusion tracer test in PBTW-2 with packers
Download data loggers
FM - ambient in DH-24?

Sept 27- a.m.
Pack & ship equip
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ELECTROMAGNETIC BOREHOLE FLOWME.TER SURVEY

File Name = epa02.txt
Well Number =EPA-02
Time = Wed Sep 25 10:45:52 2002

Flowmeter Zero =+0.000
FlowmeterCal =+4.436

Samples for Avg = 120

Measuring Units: Flow = LPM; Scale = Feet

Time Depth Volts Flow STD

I—

ELECTROMAGNETIC BOREHOLE FLOWMETER SURVEY

File Name = epa02in.txt
Wei I Number = epa02
Time = Wed Sep 25 13:59:48 2002

Flowmeter Zero = +0.000
FlowmeterCal =+4.436

Samples for Avg = 120

Measuring Units: Flow = LPM Scale = Feet

Time Depth Volts Flow

13:59 +48.500 -0.002 -0.008
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10:58
11:13
11:20
11:26
11:32
11:39
11:42
11:46
11:55
12:01
12:04
12:08
12:13
12:19
12:25
12:28
12:39
12:41

+0.000
+0.000
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+38.000
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+32.000
+44.000
+44.000

-0.004
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+0.000
-0.005
-0.140
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-0.019
-0.019
-0.001
-0'.002
+0.004
+0.005
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+0.000
+0.000
-0.032
-0.034

-0.016
+0.003
+0.000
-0.023
-0.621
-0.038
-0.026
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+0.000
-0.141
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1 ELECTROMAGNETIC BOREHOLE FLOWMETER SURVEY

-Fi le Name = epa02in2.txt
Well Number = epa02

1 Time = Wed Sep 25 15:17:01 2002

Flowmeter Zero =+0.000
Flowmeter Cal =+4.436

Samples for Avg = 120

Measuring Units: Flow = LPM Scale = Feet

Time Depth Volts Flow

15:23
15:25
15:34
15:40
15:49
15:51
16:01
16:03
16:13
16:20
16:22
16:31
16:36
16:44
16:46
16:53
17:17
17:26
17:36
17:43
17:46
17:51
17:57
18:00
18:05
18:08
18:11

, 18:23

; I

+48.000
+ 1.000
+46.000
+46.000
+44.000
+44.000
+42.000
+42.000
+40.000
+40.000
+40.000
+38.000
+38.000
+36.000
+36.000
+34.000
+38.000
+36.000
+34.000
+40.000
+40.000
+42.000
+44.000
+44.000
+46.000
+46.000
+46.000
+32.000

— ._.. .: — ; —

+0.017
+0.019
+0.326
+0.324
+0.380
+0.385
+0.326
+0.349
+0.503
+0.533
+0.538
+0.540
+0.573
+0.678
+0.668
+0.661
+0.713
+0.755
+0.749
+0.643
+0.561
+0.497
+0.171
+0.397
+0.457
+0.435
+0.399
-0.002

T " , " ' T
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+0.075
+0.083
+ 1.445
+1.439
+1.687
+ 1.709
+ 1.446
+ 1.549
+2.229
+2.363
+2.388
+2.397
+2.541
+3.008
+2.963
+2.932
+3.161
+3.347
+3.323
+2.850
+2.490
+2.206
+0.759
+ 1.762
+2.026
+ 1.928
+ 1.771
-0.009
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Ambient Profile
Depth (ft BTOC)
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Induced Profile

Depth (ft~£T8c}
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Flow (l/min)
0

-0.023
-0.032
-0.082
-0.084
-0.007
0.019

0.02
O r\f}~7.027

0

-0.141
-0.15

-0.038
-0.026

-0.004
-0.01

Flowrate £$_/&(*)
-0.008
0.075
0.083
1.445
1.439
1.687
1.709
1.446
1.549
2.388
2.541
3.008
2.963
2.932
3.161
3.347
3.323
2.49

2.206
1.771

-0.009

Del Amb

-0.023
-0.009
-0.05

-0.002
0.077
0.026
0.001
0.007

-0.027

-6.1856

37.5

-85.714
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Flowrate - zero C QJ#<*T&\ I . • :
Q [ " '""" ; ^ " ~ "

0.083 ~4---- i- - - -..-...

0.091 4 .L_L— . . .-. - , ....
1.453 ' : i ' '
1.447 " i"" . - - - • - . - • - - • - • -

1.695 ~! *~, — "," — ̂  — L~~~ '
1.717 ; . . . . ' . ' : . . . . ' , . . .

1.454 !
1.557 1 :""• "" "" .
2.397 * - - -.-.- ' . . . . . : . .
2.55 :

3.017 t--.- ;-— -7 •;•—- :-.--
2.972 J-- ;- --.--.-;..- - r - . -
t-. y^ i .+ _ i. , .. , ~ . . . . _ , .

3.17 .
3.356 - • . . - '
3.332 ^-- ,_ , ._,_
2.499 ', ^ j.
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1.78 - ) - - - ' • '
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Depth fcf/TZfc.)

Repeats
Depth ( ̂

Reoccupy

48.5
48
46
44
42
40
38
36
34

V-#MC\
46
46

44
44

42
42

36
36

38
38

36
36

34
34

40
40

42
42

46
46

Flow
0

0.087
1.45

1.706
1.506
2.397

2.55
2.995

3.53

Flowrate (l/min)
1.453
1.447

1.695
1.717

1.454
1.557

3.017
2.972

2.55
3.17

2.995
3.356

2.941
3.332

2.397
2.499

1.506
2.215

1.45
1.78

Amb Net Flow (l/min) Del Net (l/min) Zi (ft) Rel K Abs K (ft/d)
0 0

-0.023 0.11 0.11
-0.032 1.482 1.372 2 2.92 59.2
-0.082 1.788 0.306 2 0.65 13.2
-0.084 1.59
-0.007 2.404 0.616 4 0.65 13.3
0.019 2.531 0.127 2 0.27 5.5

0.02 2.975 0.444 2 0.94 19.1
3.53 0.555 2 1.18 23.9

0.41379 30 -
~

-1.2896

35-
-6.8416 ,_

Oo
F

1.50276 CD
£40-

-I-J

Q.
0)
Q

-21.678 45~

-

-11.368

enou I I I 1 1 I I I 1 I I I I I I

-12.466 0 1 2 3

Relative Hydraulic Conductivity

-4.1667

-38.108

-20.433
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Well

EPA-01 •

EPA-02

EPA-03

EPA-04

EPA-05

EPA-07

Hydraulic Conductivity (ft/day)

49.8

10.7- 20.3*

9.4

33.9

7

3.9
Note: *K value obtained after aggressive well development and flowmeter study.

ASARCO EAST HELENA
PERMEABLE BARRIER WALL MONITORING WELL

DRILLING SUMMARY
AUGUST 19 THROUGH 26,2002

WELL CASING SAMPLED CASED WELL DEPTH TO SCREENED
DIAMETER BOREHOLE DEPTH DEPTH TOP OF ASH INTERVAL

(Inches) _ (ft) (bgs) _ (ft)(bgs) _ (ft)(bgs) _ (ft)(bgs)

Water
Level

(tt)(btoc)
EPA 01
EPA 02
EPA 03
EPA 04
EPA 05
EPA 06
EPA 07

26.2-46.2
34.1-49.1
28.3-48.3
28.0-48.0
29.8 - 49.8
31.0-51.0
28.6-48.6

Assume +0.4 feet from top of casing (toe) to ground surface (gs).
All wells completed as flush-mounts

^ Continued c^age
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[.....

Monday

Pick up equipment from FedEx
Rent generator
Develop EPA02, 03, 04
Ptest EPA02, Monitor EPA04
Ptest EPA04, Monitor EPA02
Ptest EPA03, Monitor EPA06

Pneumatic slug PBTW1 and PBTW2 (rising & falling head)

Tuesday

FM in EPA02
Slug test (physical slugs) EPA03 & EPA04
Download Leveloggers and remove from DH-52, DH-56, DH-36, DH-49.

Wednesday

Pneumatic slug EPA02
Multi-level slug EPA02

Return generator

Thursday

Finish downloading & redeploying Leveloggers
Clean, pack, & ship equipment
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This book is priftted on "Rite in the Rain" All-Weather Writing Paper - A
unique paper created to shed water and enhance the written image. It is widely
used throughout the world for recording critical field data in all kinds of weather.
For best results, use a pencil or an all-weather pen.

Specifications for this book:
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Left Page
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Right Page
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1006cal.txt
ELECTROMAGNETIC BOREHOLE FLOWMETER SURVEY

File Name . 1006cal
well Number = 2
Time = won Oct 02 10:19:00 2006

Flowmeter Zero . +0.000
Flowmeter cal - +4.000

Samples for Avg - 60

Measuring units:
Flow - LPM

. Scale - Feet

File Heading Not Available

Time Depth Volts Flow STD

10:19
10:20
10:25
10:27
10:35
10:39
10:41
10:50
10:53
10:56
11:02
11:04
11:08
11:12
11:15
11:18
11:24
11:28-
11:30
11:34
11:36

+0.000
+0.000
+1.000
+1.000
+2.000
+3.000
+4.000
+5.000
+6.000
+7.000
+8.000
+8.000
+9.000
+10.000
+11.000
+12.000
+13.000
+14.000
+14.000
+0.000
+0.000

+0.002
+0.001
+0.014
+0.015
+0.012
+0.037
+0.083
+0.155
+0.339
+0.581
+0.758
+0.706
+0.796
+1.912
+1.907
+1.190
+0.909
+1.338.
+1.340
+0.001
+0.001

+0.008
+0.003
+0.057
+0.058
+0.049
+0.148
+0.330
+0.622
+1.357
+2.323
+3.031
+2.822
+3.186
+7.648
+7.629
+4.760
+3.636
+5.354
+5.360
+0.004
+0.003

00.008
00.004
00.007
00.007
00.007
00.007
00.007
00.007
00.010
00.013
00.014
00.325
00.029
00.078
00.083
00.034
00.041
00.067
00.026
00.005
00.004

rT5>

—I +

47

r
0.4 0.8 1.2 1.6
Flowmenter Response (volts)

+-H- l—.-U

Fit 1: Through origin
Equation Y = 5.289167617 * X
Number of data points used = 16
Average X = 0.710938
Average Y = 3.76915
Residual sum of squares = 0.00932377
Coef of determination, R-squared = 0.999977
Residual mean square, sigma-hat-sq'd = 0.000621585
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Work Plan

Mon - Pick up equip, Home Depot, build sampler, download iButtons & loggers
Tues-FMEPAlO
Wed-FMambEPA8,EPA9,EPA6,others ,
Thurs - Download HT probe, download loggers & iButtons
Fri - Ship equip

Jon Nichol:
Get loggers removed from abandoned wells (DH-41,45,46)
Get WL data for DH-17, 36,49, 50, 51, STW1 (1/02-present)

HDIist:
50ft0.75"PVC
PVC cement
End cap
Slip/slip
Slip/male (20)
Galvanized female/female (10)
Teflon tape

Lsb
t 79028

I 7Q1 34

L 79134

I 79251

f 79871 f

.

Is.

^SL
3872432

1250333

1 OCQOnT

9869842

3309013 —

\
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3171 Bozeman Ave Helena MT
59601 US

701 N WASHINGTON ST HELENA
MT 596013259 US

3171 Bozeman Ave Helena MT
59601 US

701 N WASHINGTON ST HELENA
MT 596013259 US

701 N WASHINGTON ST HELENA
MT 596013259 US

3171 Bozeman Ave Helena MT
59601 US

Tracking number.

790479804503

790971235873

791031913740

792029923450

792672973392

799297673200
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Flan:
Sunday
Install levcloggera in 1" wells, thermocouples, & sampling lines
Insulate logger
Sample for bkgrd
Mix Br stock soln
Install in] pipe

Monday
Mix hot Br tracer
Measure WLs
Inject
Start monitoring

Download nearby leveloggers
Pull outer Leveloggers

Purchase:
Insulation
Vi" hose clamps for pumps/tubing
Distilled water -10
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103

Mon Travel, pick up Fed Ex in HLN (Garden)
Tues Sample wells incl shallow. Slug tests in S wells, TR wells (Toi) jOjQb ifil 3 /,&S^

Slug tests in outer wells. Loggers in EPA01, EPA05 EPA10. Replace other ^
Wod loggers w/gold. Lower EPA02 by 3 ft. (Blackfoot nite)
Thurs Water levels. Borehole dilution tests. Townsend. Ship equip. (Spin salad)
Fri Travel.
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h-

1000-=,

100-

Q.

m 10 -
16I

1 -

0.1

0.01

Equation ln(Y) = 0.6894417557 • ln(X) + 0.7582635958
Alternate Y = pow(X,0.6894417557) • 2 13456653
R-squared = 0.996236

1 10 100 1000 10000
Electrode Br (ppm)
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